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qGACJobCq1GCCOUOWIC CouJbpA woqGj JTJ fIJJJCIGIJ1 GUCU1JJ1A fO qGIJ Pfl1WUG0fl1A MIIpI't
nJqnLA W MC 1fJUJC tpi IIJC COCTJC1CU12 O V F
10 y GU MG CU fTjCCpaconuJuqJC ioirj wbnf COGmCICUI2 IOL i An.iCA o iuA ooq m
ynuJu (1 axo)] p ti 1J1I4GL IWC poqi jpcGq iuq uJnrn co flG iu bLoboLflou
GdnrppLinui cjc o bLoqncuou o ccp AnjCjA o cp ooq iqJrn iu 1TJqnLA i cowuiou GG
AJCUG o i ooq J COIJJUJOIJ OL fJj M1TJG1JC O1 fl ooq MUpUJ HJ uJqnLA jpi rwbpc Ju tpG
DPII (Jafl) o-Lqc bLGGLGJJCG niqflJG cjciA o npuniou CfMCGU
tiuipiu mqnLLA w iprn ruqnLA f ooq MG If1UJGtpiiqwrnq LOW
o ooq MIqJJIJruqnwGrpJ GC1JLrO1OA jqjyUcojrfljjj LGJJCCUJ Ubfl (TG
qGiCLIJJ11JGonLbn pA LGJOU O J1JqflfuG MJJTjG GCOUOIJJIC CoLthpA qc1GLwTuc rpc onbnt
nuLuuqn4LA bGcTpsJow MC OflOM 1JJG ?WC qJiuioif 2f1UJ11J 1P1 HCC12CPGLOPll1J
(JGiCLIJJWGpioq rnqnLucJ nnc4n1GO1COfIIJ41AMJJJJC woiobojc cowbGifJou jcq o
HGCtCPGL-OPI!U niq JTJJbJG uiouobop4ic cowbcLJjJou moqGJ JJJGLG GUOMWGUf2 GLAG O
JJJC JfCLUJUAG jp MC qcAcjob i Iii IJJC bUJI O1HGIbUJU (Jj) UG1U OUPC
OL OlE WO qJLGGq OGLMf1JOU
LU JJ LJWGMOLJC GUOMWCU? 1p11A 11WCC10CJGfGU1JG ipG Lf1CfflLG O ooq bLoqnciou (!G
(I) rJt'\L
W4OL GUOMIJJGIU C J' TIJqpG I4JG coLLGbouqJu LOM o JGLG r cu GXCJ LGpou:
JG ACCOL oi ooq orubnt OL LGJOu .uqooq iu rnqnLA 1 pG flJG AGCfOL Oj
rnAGLIipJG MGLG pG IUAGLG ! JAGU pA j yrIUJG qin fl LGiOu ThC qiAC12uGq iii bLoqncriolrC.offlG ipownGucGq pA 111 LGIOIJ 1otq COWUIIIWGUIoiLGOfl1CG o flJG mqn1LX oi, rn1GLG1
bGcJ1jc LGJOU LG11JAG 10 fl IJJG LG!OU 1JCGLJ 1OGflJGU JJJGwIJi1nqGOJ IpI HJUIIGUCG J 0J
iiujrruccqpA GGL (I )10ocn on 1GLGIJCG2rnlpGflM 1uJboL1rnCG oi ooqOL1G
ooqwrz pGq1n1Gq 10 1GTJGC1 tUG !'JUJ °1. q0 L1!llA P!P 'I'J'JT OflL bccJUc1Jou
LU lUG b1Ul o nwru (iooY ibo 1PU 1PJ JGAGJ o bLoqfIcI!ou o
ooq Hi tG 1G1G MJIPJU 1JJ1 uqn1LA J MI1 MG M1J LCjGL 10 L1 2HVI{E
on1IJT1 LGi0U OAGLifl cowuJJtwGut to tG cucowb u uqnu.A rnq 10 tG JUJbOL1LUCG o, pit
UJflGL wqtLA LP! JGAG o1 bLoqocIJon o biwcnji. ooq 0L LcioiY MTC qGbGuq
H ooq MUJJJUpII cvNJII pni lG WG cowboitjou coa ooq & IGJOu2 M!flJ i
lfl OIJJGL LGJ0U HGUCG LGJ0IJ MJIp PTLG uqriti.A ibLoqncG P01fI1GJX jiLG W011IJ1 o
qwrnq ou Mifi qJAJqG bIoqrrc.1Jou L02 ooq MIIpUJ u wqn1LAfjJG WG bloboLlion
G1GLW11JG I0L IPG GCOUOWTC G0Lbp? bGcIlJctJow VPGU1 TqJ0XtJCLWC C0IJJb0UGIJ1 oi
MG UOM LJGG 10 2bccrIA 0M IpG i0Cfl0U 0 ooq bLoqflCtJoU MT1Jrn 1JqfT4LiG i
Miff G occnbJGq bLoqncrn CJLbG1 LfI G1C
uqn1LA hOL GxmbJG IpGX Id fJ MpICjJ LGI0U 1JLAG ffLLG IGXIflG uqn1LX P111 IJOI MPGIIJGL 1P!
bLoqncfiou 2ILfICILLLG prn iu rnqntiA —tdooq conJbo!1Jou o bLoqncuou Milpili flJG
MGLG JiilUX A 1JJ1LTX HOMGAGL GU0MIJJGU1 bLoAiqG no 1TJJ0UJJ1i01J f0fl1 1 LGJ0IJ
(5) YUL=15!\.
bLoqnclioupA Jqrr1LA JJJJ CU pG GxbLcGq :
HGLG ! HGIb1JJU (j)GUOMWGU12GI.AG 10 G1GLUJ1IJG IPG GXCt 1LflC1f1LG 0w
OL
________f v () I —i
MG tMIJ GJTJJG 1 TIJGL O AGL1OU oi ()bLGGuGqpcIoM:
ooq
bolAc (ucmi) nJqicwu flJG LGJOU i f U Jq!oA1JcL!c1J[A pip (joii) qGuJuqcL o ip
cowbu2G LGGL (wiflGL) JlG o qcuiuq MUiU u ruqrIL?eOMGAGLp' GLW M1JJ pG
i IJj iiou qcuiiuqq fG 1WG o crcp ooq 1P! IGLw onq GdnJ GLO fl
rnqnQ 4oJ TSG MJJU pG LGi0IJ ( JpGccouq4GLW JU JJGJfILG pG qGuJuq qGA!WoW
pn ooq nJ pii JuqnL? onibn JOL pG LG oUjbu rnq (p) y CjG GLW LGIIGCP1J 11JJ1
LGJOU onbrn o iuA ooqioru o p CGtUGLG rLonuq nJc bLoqnci oi: ()JJJG 01
bLoqncG 1pG WG LGjWAG O G1C ooq I2 OJJGL LG!OU bGcucfl? NG bowrjci
lc GxbGclGq 10 pG UOIJ-IJG IJAG JJJG I12f IGLW rn\C1bfflLG f JiG GuqGUcX IOL G1C LC!OU O
MJJCLC V GUOfG pothiioii lB GJJJGL 1PG LG!OUe ? OL 1b1J J MJJ0JGflJq }JG LTI2 qGLJMi1rAG
V () )(L
MGC1IJ f1fG WL pTh0pG JI2 TB 1 GUGLJ OLW o ooqbLoqncJouwoqjcq
ooq bLoqnctiou fO IJJOAGWGU(2 !' ID1ODEVI M pG WO1.G pu OUG-10-0UG
pAbO1pG GUJ !IJCG1GGCOUOUJIC QOLbJJ? WGMOLjC bLGqTci 11J IIJG LGbOU!AGUG o
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1o  noii&nii  thiw  qo1  ol  nw  ton  ob  w  vii&rno1ni  i  bix  thti  vi!ct  w  tif1W 
id  1dEhBv  bflimo  n  moil  iT1u  'm  noil  ffiq  £  fbu  iidi  i  noii  dT  .('4)  noiiiup 
di  wonA  w  no  noitwboiq  2boo  lo  noiio1  3di  iii  Ioi  on  '1q  irimwobn  tJ3di  ii 
:bborn  biri  i&nii  w  wrfT  .iuqluo  iiwbni  o  Iv1 
'  \IQ+  %+JMZ  +  fl1fl  (II) 
niwollE  ol  iwdoi  m  iiFu,  mo  moñ  bviib  noiIJbno3  r1i  fl3di  '1iiv  oi  nw  W 
bL31q  ,v&I  w  nIi  iuirni  dT  .noi3ubo1q  1o  1v1  rntT1  i  ii  niqiuo  iol  iflim  oj  inrnwohri 
ri  'dqiio  *rtono  ididw  to  idioqvji  iIi  i  '1tiib  oi  u  1dtn  iInnn  rIi  no 
ithocpd  Ii  oi  vifl1i  bv1  boo  r1i  i  n11iq  noii3uboiq  b  gnibnEi1bnu  iuo  voiqmi 
.intnwobn  cJ  brifrniib  21  noii3IJbolq  1li3  iith 
riithiw  2boo  lo  noiiiiboiq  di  II  .noii&l113q2  th  iuocIE  bo  cii  5U  2blow  tom  w1  A 
IEup  Iliw  35IAH  nir1i  nq1$I.  lo  ii  rIi  cii  2boog  2di  lo  noii3ubrnq  o  1&ioifloqoiq  i  noi1 
noiJ3iIKq2  di  iii  .Iv1  'fl2ubfIi  c1i  u  iuqiuo  nvi  boos  £  lo  noiuboiq  lo  bvL  biqx  ,di 
.inu  d  ol  35IAH  no  ini3fflo3  r1i  bqx  bluod2  no  inmwobn  iuothiw 
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I) =0: ELJC1IOLJ1G COWb1!AG A11JIG MOLIq
I1U6LbL6111!01J ot\
0UG
tpc LGbouG oi jocqbLoqrlcfJoufO iqJOAuCLIJc comboucu o qGwuq10pc WOLG I}J11J ouc-lO-
uoululqcq)nrnjiA qJcnGq bLcAionJX iu fl-'G bLccucG o GCOUOUJIC cOLbpX MG cxbcc
(Ipe IlbbGL ponuq ccpcq MJJGU IPG ILqG COI LG O pJp ItJI IpG ooq u cdnpL!nw
LcbouG o joc nbbjA 10 iqio?ucuuic cowboucuI o qcwiuq ponjq pc 1I wot Ouc-fO-OUG
BflI 0 jOLJJuJboLf qcwuq ruq cxbou ribbj? CflLAG IAG luG COUAGUITOUfl jobc wc
couJbu1JAcAUJWG MOLJ MJIp ILTG COI IPG coubpicj jO(UTOU O qcuniq qoc IJJ1I1GL
coLTbpicr11Lnc1n1Go qcwcuqponqiAG uo rnjjncucc o bloqncfiou bIIcLu o= o jui
qJLGG p?b01pGG u i cowbau!AG M1UIG M0Lj MilpOflI 1LflJboLt C0f fiG
C0UCGLU1TJ GdrnilJou (cjJJJGICGA J fiG !UIGLbLG1I!0U 0 fiG C0GIJCIGUI jOLMp!Cp MG
MElT bLOAG 1IJ0LW1ITAG 10 bobouc IIJJ 1GI uq jp21 couiqGL qILGCIJA GAGLJJ JJTh0IpGG
OfilbIll J!1J1 1IJ J1GL1Ju1JAG IJJ1 1IJ UTWGUlG CCOUOIJJIC G0ubpA uioqcj qoc 0 H0MGAGL TI
0111 !U1GLG1 ! !IJ 1Gf1J t1flll 1P1 HGCl2CPGL0Pl!1J bLcqic1 IIJG jGAGJ 0 ooqooq
pA qiAJqrn g11 0pGLM1fJ0xJ pA IPG pcGL0JcGq ucJ1A COUGCG nqiq Gl.LOL thbLobuG 0L
MG1pIJIJ 0WC rnqflfLlG JJJOLG p1u OPQL MG 1OLCC Ifl JUqITLA ruq!Lq GLL0L 0 GdflJ OuG
2WuqJ1q GLL0L MCLC CJ0G O nuA pn uo GxcfjA Gdnlq 10 OuC0LCL 0 moiq briuocijA
bLqGcLnLG BGCflG Gdfl1!0IJ () M C1UJJG JTJ j0 On!. pGCLocGq!?1JCJA cOaGCIcq
MGLGruq t 9LG bJLJJJGGL iuqi r1uJGq o pc U0LIJJflA q!upnGq CL0
()
pc coacGq OL pA bowrjrnOL GCp ooqGaol. bLoG i o pG 0LW JAGU pGJOM:
coajcq MJ JJC 1G 0 pcup LGJ0U iuq mqr1LJG jPGG AMO IAbG 0J pGfGLocqficiA cnJ
Gc0uq fGLG TLG M0 ThG 0 pGCLoJcGqllucl1A JU JJCC qw EUOL E1LG jJJCGJA o p
1jJGLG0LG JM!A UJfLf1UJIJ 'L 0u JJCOL GUOMUJGU
MTIT AC r pcoLc1JcflA COIJI21CU1 G1 O rnLnwGu: 1rCfOL GIJqOMIJJGIU2 M[J11 1OHOM2 MG
p0M pOMG1\GL pf J1 MG 11IWG rpit CtOL CLJOMWGU12 qLIAG LCG bLoqnct!ou fGLJ MG
1W GJGIJJGIU O1)( OLJG C!UIJ0 1LGU lpGW wqGbGuqGu 0pG !J0U DTh! 11IJ MC G1U (i a)
DPCCfCfI1JJ1WOU O () i uo boaipJC pGC11G 01; 11 JTIIflI1IUCIA biopjcur BGC1U1C !2
ou pc bIaIIIJJCGL o ALA pc ooq 0!. pJqflLA IGAGI
&AGL11C WJb11C 01; CCOUOWJC G0L11bpA w OIIL wbjc V1fGLU!AC1A MC Clii lfl0M qJG COG1;UC!GUf
AGW 01; CCWUJjX nULCJIIICq LG1G2!Ou jC jlCL AlCJq WliCiiuuW bOMGL o CJJCGLU lpC
Edn1Tou () iuq () Clii G GfJ1JJGq U AOfl 1CACI 01;LC fJ01J CblJ1lf1GJX OL 112 11
11 EC0UOWCL!C I21G2
3EUJbiUc30
UGCGTLA 10 qiob I}JGUCflhIf1LL1GCf012 GCflG JLG-CJG buGc !uqnfuq bopcA
1L1CUJU1U1J 1GC1012 (ucnJ1cILGe 0LG1 iuq LJJJGLA bLoqnCf rnq bL0CGGq jooq MG G1I !f
1I1G OL IJ 2CC10L O1 IPGG 0 GCI0L MG qiobbGq Gipf uou-fLqpjc ooq GC1OLI uq IMO
IOL jbu 1PJ IJJJILF GIJ1JG f1 10 [ULAG JLGC1 iiJOLW1f!OU On C0flGG U0IJ-COflGG E1IJq cbiii
fU GLGL MOLJ( [DA! MGflJ1GHJ Gf j (j MGpq C0IJ1U1CfGq fGcpuoJoA UJ1fLIX
pu f}JOC IA1)!CIIIA 4oflUq Hi I1JfIC1 TUUfl1J
IGCPUO10A UJ1L1Y MG GCJG IJJTI MG COfLJ bLoAiqG UJOLG 1PG0LGf!C1IIA GU!P!G CLTC1I!0IJ
bioqncfiou fGCpIJ0JOJG [ryn (jj)]H0MGAGL11JCG MG pq CCG2 10 JG V1bflJGC
1OLWGL JJJGLC ! owG G/UGUCG fLI rnqaq 1uqr1ILA qGfJ10U1 qo COUWIU !Uj0LUJiI!0U 0fl1
flIJj0LIf1U1IGA rnqflrLA qr aJCcfiou 2CPCWG2 JLG fThiCflA picq cibou qiG I11GL WOLG 1LIJ 1G
on nJqrn?ILA cj Jpcnrou pq on fGCpuoJo!CTJ CL!fGL!T UIGL fflJ f1pIiIfLfprJif A rn qGwrnq
Q1TL UGXI bLOpJGUJ M 0M 10 GUG mqflfLiG2 ¶flJ ooq2 jqfAe MG M0flJ JTjCG fO LGIA
LUA0UG MUjJHJ 1 LGJ0U C0UfTWG J11QJA MJflJTU 1PULGI0U
LGf1CG oni. wbJG fOopGu fJOn f1I impq n 10 1naJCrn1JA JuCLGG JG bLopipJp1A 1PI
iuqif1UJ1 uq wçt oIlf o fG bLcjccIn1c\cifiG oi. HA00 KXoIo LJ niq .LP!
iGfG: iSO Ofif 0T IG Cif A o jotcAo uq IG bLGGCWLG o J WJUJr CP!P
1q1ICGUf bLGGCIHLG 0 MG MGLG 10LCG fO 1LG2IG 0WG 0J IG 1T JAG 10LWG IMO
LU qiG CTfJG o joAo rnq oTIJJJIpG M0LJCflJ W JG CTfA pill p1iu rnq C0UfIUJUJ lii U
&p0thf IOU qI 0L 1G bLGGC1nLG\CII1G o bir H0MGAGL MG MGLG C0UCGLUG 1PI bGobIG
COU2fLIICIIOIJ o LJPIG 1LG iii I JiG bbGUqc) Ofli qwi GI COUI11J OflfbfTfe GUqO1JMJJGIJI uq
IU fjJT GCIIOU MG bLoAJqG u oAGUUGM o fG qti nGq Hi fG bithGi (qGwJ on I
T3DWJ1TGn cowujou wbni cocjjcrGut piuocij? pi i oo wncp to pobc j0L Mif p LGJJ qw 20
Ju buwibjc nttcJ LGU Gff pG tpGoLA ptGLll? poq tprt n o ooq /1tp!u u
PJ 0WG O flJG GXGLCJG t1t MG MIII C1LL? 0fTt LGTJJOU 0 ooq flJtO pJqnt4 1JJ1X
couthpA In GtGLUJ1UUJ LGJoU1J bioqnctiou
0 tJJGG LGOU 1JGt tPJt MG OfIj G LJJOLGobtuijiticpor't juqw tOG 0L ccouowic
uicu tpt tpc opucq ououic coirbpA GGCf2 MIff pG tLOUGL [CU KLrIUJIJ (I )ô 1)1. B°tP
bLoqnctiolr couq pc ijic.t iprt tuuthoLtUJou C0t2 flG flPfJLJfJIIA WflCL GtMGCu LG10IJ
qit tPGLG J WOLG jItItflqG 0L OffJGL Cf0I2 rIcp J2 GCOUOIJJTC GoL1bp? 0 qGfGLWTUG LG0UTJ
Mo4c ucGcuqowcntqo not bLcqict ontbnt 12 MGfl On LG!0IJII qt on rnnwou
bLoqncf Lou HJqGtGLIJJUJICX LIt tP! ICAGI 0 LILGLItJ0LJ JJJT jJLI tMO IwbouLIut JJbpCLIt!0U jOL ofiL
LIfltJJOI3 GW0JJfLLUG tPLIt On LIbLflJGG qLI MpGLG 1iLIIJLICti0U LII.G UJIt tPGLG T
HJtGUJLUIOULII LItLI i tpc HJtGLLICtJOU PGtMGGU tLLIULICtJ0IJ C0t Lwq HGCJ2CPGL-OPflU GGCf 1PGG
LIbLIIJGG qLLc BGLIJfGUJ Lrnq MGUJtGW (J) nnc tpLIt fG LGLIOU i0I tpc ooq LU
(IGtG GLTLffCL ffJGLG L LGLI0U 10 pG IJJOLG 0btIUJIt!C tLIt MG CLIIJ JqGutqA IJOUJG IJJLIIf(G1 G1JGC12 In
1LM0L 0J IPG HGC1CPGLOIJJ!1J 2bGCELJCLIIJOU 0L pGG uJqntLA 1G0UC HOMGAGLe L1 MG jJLI/\G
(ianGqIpLIl Iii I1JIGLULIIJOULIJ LI1L1 OUG CLIII LC1GCI tpG GCOUOWIC G0LLTbpA bGCqjcLIriou LU
IPG LJIUGGGLJ CCtOL tPLII MG GAGIJIflLIflA nGq LI1G LGbouGq In JLIpJG DLIA! LIuq MGJU1GIIJ
LGCf0U
LItGLI) J LI1wLIuq EWLIITX MG LIj0 qLobbGq WJUTU 2IJCG t 0JDAT0fl1A LIII GUq0MUJGUt-pLIGq
orn. LItLI j bi CGUI o bUALIIG JLJU III pC c o ioj(Ao (rG iJot fG LGLJ1GL jojUo WGILObOflILIIJ
JUJJJcLIUtJA qtoL1 qcmiuq uq nbbj? 'U tGG QctoL tp 1cConu OL tG jc1 fLIt LU
!1J1GLAGU1!OIJ rIcp LI buc fIbb0Lt IJJLILyGt11J poLILq ILIX LGLIJC np!q!G 0LJ11J 1LIM stcri1ibnu  th  113th  'w  iii  iiiubrii  oirii  2boo  rIi  lE  ol  biiupi  ii 
b1&iuno1n1J  .aini3fflo3  luqni  mlirni  u  i1wbni  ni  niriliw  boo  fl3th  1nfniiup1  tJ$3il5Iorll 
nirrnohq  ldl  1nn131-n  niilqrno3  ll&ñl5Iodl  on  i  5Idi  iuqni  owl  nl$dl  iom  thiw  bliow  ni 
no  bd  noii13iJ3  niibino3  lo  thl$oiqq13  3i1&n1q  lool  w  nH  .noi113g5IgE  iiil 
d  wioJ  nb!rui  duofIl1J3  bi13nuno1nU  .mii  l  1o13131  owl  r1biBl  oilE1  linlni-1o13i31 
ni13tdo  no  niibio  i13Iirni2  b!i  oilEi  I1o3-non  01  1131iq133  bnE  oi1in  gHo3-non  01  Ho3 
01  bbib  w  Ii13mii1U  .oilEi  gI1o3  01  1131iq133  113  aAool  no  Ii  rthbio  iniThb  HJibJ31 
mcf  ifIl  uJ$3cJ  oil13i  1013131  Ho3-non  01  llo3  lo  2i13d  rfl  no  1E5i13  'ilijbni  rrnol 
ol  IEliqs3  f1l  ll13i3q  mb  noi1E113  idlo  dT  .  lE113  1diuE1q  iom  r11  bbbi 
2i1lwbni  lo  xim  bbo  iv  b33ubolq  bnE  iiL1uo  uomion  b13d  mf3  3Ho3 
bthivib  ndl  bn13  1ol3  d313  iii  wt*iow  11o3-non  01  §gI1o3  lo  oilI3l  f1l  bl131u3I133  W 
nrnuLo3  nI  dT  .oilin  ctJ  lo  \li1J3Iirni2  r1l  no  hEd  l131g13  ilubth  xi  olm  hoo  I  r11 
dliw  boo  lo  boqrno3  '112ubni  fu  l133ibni  idrnun  ii&I  .2lE1E  fi1  ln1q  I  Id13T  lo 
noifl$51gJ3  IIo3-non\IIo3  fI1  iol  niquoi  'iibommo3  rIT  .oilin  'lin1ni-1ol3131  idirI 
.  'iiubni  ff1  if1lEI  .g.  II13n1onE  w1  5113  5If11  f1IJOtIlI13  Idin  1iup  rn  ffIf13 
Ho3-non\,llo3  d1  niu  1  £113b  iuo  iol  3i1i1131  Iqrn13  1nstq  Id13T 
rI1  lo  biirIl-no  iuodl3  1ulilfIo3  boo  1133iq\J  fI1  113111  I13v5I  dT  noi1131g13 
u133d  in13lloqmi  i  113111w  bn&nb  3i11313noibi  iii  noilEilnv  li311nu$1du  i  ir11  113111  bn13  'iiubni 
.2i311  ia*thffI  cnod  dl  viib  01  1l1131  sf11  ff1  noil13I  J3V  bn  w becujcitiou ou pe wot q titeq qct jpi i cou!fGut Mitp fpe tpeo1etJcfJ uotiou tpu
flu tpe we becujcrtiotr MG OIJj? optnucq UJ 1ACLG j O oujA O MCIJ MG LU tJJG rnie
LGejeq tpt cuqoweut piq mote qijjcnjt t1JJG exbiuJiu WOLG qU?TLGJtGq ontbnt jGiep
euqowcui ebjnu ipiiot oi tpe AfUJLJCG OJ LGUG outbur bf1LtIJGLUJOLG1 out qiti
opwrneq iu eLc g oi or.LP! tprt GAGIJ flJcL couttojjiu OL LG peq A1LUtJOIJ
potp iqe pie pceu qejteq p? ODW MG equmtcq AG12!OU Oj tpe GdflitiOU MG
petetoceqticitA couectiow pi i edrIiAiJcut to cpujtrn ieou o edntiou ()MJICJ
uq GXUJJIJG tpe CLO-GCtiOLJJ ugtjou i to otce pe exboucut ou 0Db to cdnj tMO J OflL
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LOI1CIIOU DGJIIJUOU i VpoLbUou DlGA!U0U
E!flLG I
DeWUq DeA!94OU
-o-oe-ot -o a otoe oqGuJ1uq OL nJtGLuJGqJG ooq JGWUq OL BUGUJJGqUG ! qGGLUJI1JGq pA tJJG bLoqncfou o1
COIJ2JCIGL fG OflOMflJ boiprjA MG jCUOM pg gu iuJboLtu cowbouGu oj, pothtiou
COL GIJOM1JJGJJ2 JLOW OflL Gn,unJg Gdrnwou MG JJJA pc CLG1J 1IJ Olin Gq-AffL!1pjG p!
bLoqncuou U CP JGAGJ O LGWOU Oh HJ1GLIJ1tJOU1 qw jpr fJGf2 f}Jff pA JGAJU orn
MG!UCPJ (j jJOIACAGV poM flJf1 CtOL GUOM1JJGIU2 bjrA ru 1uJboLf,hU LOJG iu
urqj pAbopGn: x jCIOL CUOtAWGUl2 qo uo UJGL u tpc ooq jGAGf Juq
JJJG LG1T112 bLGGuq jJ1I fL 1J1AG GX1IJJI1JGq GCOUOUJJC GOLbpX 11lu AGLA /AGC
UJJflGL Jf AflG O j f5 J qGrILjA lii IJJG UTUG O GCOIJOUJTC GogLb1JA
GUGLj uthi.jou o qrwMG O1flUG rn b!frLG j rpponp fiG coGJJciGut ! ipijA
MG qo uo rncjnqc fCOL GUOMWGUf 2 iu fiG bGcujcuJou OflL GCOUOWGLJC LGfJj COIJTLW fiG
GBJ pA GtnJJw1J GdnJOu ()JJJGLG11J12 pow 1P GXGLCTG 1G bLGGIUGq Iii JJpG rMPu
2bGcjcpsioue LGLGJOIJ ruijAi IMJj TflOM fI O GXfIJJ11JG PGG LGj1fJOU WOLG bLcc!GJA MG
V1fJ0P I PT Lfbp drn flGIJAG fJfI GCOUOUJJC GOLJbpA 1JJ1pI UJJUGL OL LG!ohJJ
LGJI1OU &uq ou1A r AGLA MGjC LGjrI!oupibLGJJIGL jGAGJ2 o qJLGwOhJ
OIGL MOL UJIGLUWOIJJ q LGAGfJG uo GCOUOIJJJC GourbpA GGCI U IpJ JGACJ oi
puG 1MJ TIJlIcIJIJA GjOM fiG qncou 1I IPT JGAGj O LG1ITOUe M1Ip f JObG o oujA owiu
bbLoxiuJrIc1A coLLGbouq o IJJG JGAGJ o LGJIJou pGLG) ju rpc JuIGLuTIJoIJJj qrr fiG
couqncfGq i umjn. cxbcLmJcuf OL fiG OECD njTJ 5 uq -q!!I 121C CJJLC1IJO1J (Mpicp
1PGC LGfJJI2 9LG f1thLJ1TJ ru J1JI o OflL Ci1]1GL MOLj ou 11JIGLUIJOIJTJ qw MG
LJG pA ij bGL CGU 0J fIG J1JCLQWGIU 10 j0f qQUJ&uq
O fiG JIIG JJUG lii IpJ fILQe I LJG iii 1 bLGGCIf1LG O TqJOAucurIJC quJwq jrq IJGI Xoi o
j fiG jObG O IJJG IIG UG ! JJJJJ GCOUOIJJJC GoLbpA GCct ou IJJG jobc.inrnwobn  d  nvhb  i  imJ  iIi  lo  noibubolq  (  I)  noiiup  iii  vibd  noIi  4ucJ  boo  knff 
no  Ii  biow  itho  iii  .2inmwobn  d  nviib  xi  '&n  flibrni,ini  ioI  bn&nb  udi  iIqmi  2idT 
i&fi  bnfl  ol  nithq1u2  d  ion  bluow  ii  nf  I  noii3ubo1q  nimiib  2incnwobn  lEdi  vibd 
.21nmwobn  d  nviib  m  diod  uid  noiicpo2dE  briE  noii3ubolq  nwid  flOiiEI5flo3  1 
no  21n3n1wobn  iotn1  bubrii  ii  ni2  (')  noiiBup  iErnii,  ol  21  noiluto2  2uoivdo  dT 
.  1cJiT  lo  nrnulo3  bno3  th  ni  bin21q  2idi  Io  ai1ui  rIT  .bi2  bnErI-idi1  rii 
lEdi  2i1qrni  21r1T  Ô•Q0  ol  ,nilb  oi  MUOIUI  no  ini3ffbo3  rIi  2U  2ifIi  1niiiiri1 
uboiq  bnirnb  iii  2inmvom  iidi  di  i  inoI  on  ii  2in3mwobri3  ioi1  iol  inuox  w 
ijpi  noiiiffiq2  thli  2b1ow  idio  nI  .noii3uboiq  iii  2inrn3vom  isnoifloqoiq  nEll  nom 
.'dqB1go  30flO3 
w  i3iEh  IEnoimricrrith  nO  .*iow  ii1m  mo  lo  idgil  ni  'HEiq2  gni1duoii  21  i1u21  2inlT 
diiw  foil  ftbq2  n1i  lii  02  bib  w  nnIw  md  noii  1Iiq2  'dqE1gog  3irnono  n1i  bii  02113 
th  mdm  iIqmi  2irIT  .E,O  lo  M3UOIUI  no  ini3ifbo3  i  bni13ido  w  2inrnwohnI  ioi1 
irigin1  d  ifn  213W  bn&nb  in  noiithvb  'ni  b  bmidi-no  nEll  221  givi  no  Ei13b  1&ioii&iiini 
di  1o  inignI  ni  2ri  2AEm  11IJ21  2iflT  .2rioqmi  'd  morn  gnicJ  i21  rii  noii3ubo1q  3ii2mob 
noil3ubolq  bnl$  bn13rnl3b  2UE3  ni  th3ii1orI1  nbirlw  21203  noii3E2fIEli  113f1oii13n1lf1i  O  3f112ix3 
2vnb  gEmnEvb13  viiE113qmo3  113111  2Vi1d  no  Ii  113(11  21  gnilssuq  10in  21  i&IW  .'mEvo3  ol 
1B  21203  noiiElloq2nEmi  in1w  EiEb  1Enoigm  ni  113(11  vi1d  02113  bluofi2  no  nn1i  fIoii3IJbolq 
.2in1fnwobn  ILIIW  2noiiE3i113q2  Ill  wi13gn  213W  i[&iqi  315{AH  no  lni3i1ho3  n1T 
di  briE  IdEilBv  2idh  nwid  'iil1niHo3ii[um  bo  igb  rigid  di  oi  ub  1gmE1  21  2iflT 
'd  b1uiq133  3d  'li2133  ni  113111  2i33113  3&12  '1i2ubffl  qu  2±llq  1qrn12  351AH  ni  .2inl3rnwobn3 
323nIT  .no  IEup3  ol  ii  gnIfflEli2no3  briE  3IdEh13v  3(11  gnuiiirno  rliiw  b3in3mh3qx3  3w  2in3rnwobn3 
.211u251  iuo  131113  'bviiEiil13up  ion  bib  21n131r1113qx3 GoLbp? GjGCt wrA pG bLGGIJt 1J tJJGQ qitr
tLu2boLtt!ou GdnthwGut iuq bLccIrou 1JtLf1WGU1 UJ1JCG !f GAGU WOLG pGGAJG t}Jt GCOIJOUJ!C
couwru ncp bJunipJG GCOIJOUJJC GoLbpA cuqiqrtGi GUGLj wrnjJ1IJGLA GJGC1LJCj IJJTCjJuJGtA
IIIJUAiuqJIJiIjc1Ut t flJG JoruqbGL CGUt JGAGJ LGbGCtJAGJ? JJJG JCt tIJt tPGG GCt0L2
HOMGAGLe jIJ t}JG WOLG jc1fl-rntGu2iAG LG1tG f uuq MG 1U & COGJJJC!GUt tIJ1t i JLGL tjJIJ
tIILGG jGt JcrJGq-uJtGIJJAG LGtG MG GtGCt 110 iIJiIC1Ut GCOUOIJJ!C GoLbp? GIJGCt
btoqneri COGJJJCIGUt OAGL (IIJUA IPG LG(IJt TLOW tp GXGLCjG U.G bLGGUtGq J1J JJJG111 tG
cowbctitiAG GCtOL GxpJpuJu jO/A COGJJJC!GUf 011 1D1ODEV'I pnt GCtOL MtjJ WCLG11J LGt1IL1J
GbutGjA JOL GJCJJ tGtG JjJi ponjq LQfijt JULGtG2 MltpOfTt woUobOpticfl?-
OIUCLG11J LGff1LU to CJG GCtOL IPGU tJG COLLGCt tGt M0flJ G to thU GdfltiOU ()
fJtOWG oj out LGtG LG CoWboGq GUt1LG1? OJ COUtUt LGt1ILU to CJG GCt0L uq 0tGL
h0Ltfl1JtG1X it ! to woqq out tpGoLA to qqc tpj bLopJGur ?flWG
GoL1bp? IJJttGL
cowbnrti /AoLjqe put too JO/A to jq n to GJIGAG tJJt GCOUOUJTC
IG tpu nuitA jp boopu conjq G tG GxbprnJtioIJ joL COGJJJC!GIJt tpt too pp to bjnipjA
U MIJ!CIJ tG COGJJJC!GUtIDIODEVI ! LGtGL tJMJLJ fIIJJtX MU GCtOI2 ui MJJ!CJJ tG coGJJJC!Gut
GXJJJpJtJIJ WCLGJUJ LGt11LIJ JJJGU out AtGw oi GdnrtioU Monjq pc boopu tOGtPGL Uq11tL!G
cowbGttiAG EIJqfltLG 2f1bbOG tpft oiiX JGM oj out LGtG etnX COU1flJ GCtOL
OUG GXbJTUtJOU OL tJJG2G tGfl1t j tJJt IJOt 'H GCt012 1G cOUJbo2Gq oi wouobopt!cdll?-
cot put too UJ&fl to iurj GCOUOWTC QoLbpA
COGJLJC1GIJt tJJt i too JLG to bprnipjA p GUGLtG p? COW1M1Ut!AG 1qM1LJMG Uq t!jlu2boLt
bLGnIJEpJA JOMGL OUG ponq Optnii flJ 'cc. COGJJJC!GUt 011 IDIODEJt1 IUtGq MG.nnit  thoiiifli2  Ino  on  3ifnono  no  2113o1  oi  ini$floqmi  oIE  i  ii  ivwoH 
xJ  oi  n&n5r  ii  i11  dqso  imono3  Io  niq  irI  bib  oi  SIdE  nd  3wd  w  lirPN 
.atnifflo3-8  1bi2aoj  w  iifliI  th  oT  .noituboiq  ióI  rbum  rfliim  ii  ridriw 
.bnmnb  thiin3noibi  in  inmvom  oJ  i  noiiwboiq  viin  won  u  ll1  iiifli  nfT 
i  1dithiv  inbnqb  3di  noiii3ivb  bwbnEi  'n&n  won!  w  ini  1oa  i  H&nio1 
'd  bw3ib  A  .noiiEivb  bu3bni  no  vom  1dEhnv  inbnq3bth  rf  Ii  vom  o  b3tih5lq 
Jribnqbni  cicidw  thbii  noiinp  nhwn  ni  1uhu  m  ii1E1  r!i  I)  1rnEJ 
no  *iow  iilm  nI  .Idthnv  1nbnqb  di  iii  1ninvom  ninifniib  ni  lniifloqmi  5LL  !ci13i1J3v 
th  iii  r1qE1o  *nono  tib  bLuo  w  nilw  nv  nfio  miii  bnuol  w  inb  IEfloii&fl5IfI 
'dm  Eiib  1&ioii  r!1  iii  i1h  1u31  bniI  w  liu1W  .ll&n  'll1frnono3  w  iEqmi  irti  Iqmi 
vom  bn&nb  iiE13noibi  iii  inmvom  noiiEivb-blnbnEi-no  A  .iborn  i11ffl1  ,1nfinon 
iii  noimnivb  b1Jthni2  QO.O  'd  bim  §it  iii  noiiiivb  biibnni  .O  d  noiiuboiq 
bivoiq  ion  ob  bnrnb  3i  tnvoibi  iii  noiithiiv  3111  niwon!  biow  l3ulio  fil  .  in 
3n313Thb  i&Li  ion  m  widmun  iIi  bbnI  .noii3ubolq  iii  noiiithiv  nfJ  fliodi  noii&rnoThi  durn 
zimonoi  31r1w  21oi  3rIi  111  n3v3  flnfj  thi3tj  iiith  1Jnoiiini3ini  no  bnuo  w  iu1w  nJc1i 
.i3bofn  '13viii!31  in  i1h  3d1  wr3ii&n  'f1qn1o3 
ioI  .3m3fb  foil  51J3  3di  oi  3viii2n3  'iv  'Iwoivdo  ti  13v3wod  i1u31  33n1T 
iii  13fiif  3i1bibn1)  'ffqfngo3  nono  '13iiInu  ni  1o  noi2IJL)rn  3111  31qmEx3 
i&Li  bnud1  w  3hdw  ii1  nI  .iib  n1i  iii  'f1qIno3  ifnonoa  lo  mnqrni  IlEi3vo  3111  3iulib 
11111  3111  iii  b3nüido  iimi1  no  1oiqmi  Ini[  b&t  cn3rb  noflI331J3  111010  i?J3d  3111  ninErb 
lo  quoig  in311ib  bluoz  noiiinuI3b  'iiubni  iiio  riicfiiw  thoog  lo  xirri  3r13  gninEdz  n13l 
.2ifb  'dcp31o  *nono  in13ffini2  iliiw  ioi  b1dm1  3d  om  3i1iubni Mp!Cp °IP tP PP1 C0GWI.1tIDIODEk'I
GOLJbpA GCfOL lu JC IjJG OfI1WO GCtOLJOtJJGOfT1 CCfOJ2OL
JJJG couGJt!ou opJqctutp't pp Iç%D ocitcq Miip JqGutqcwou o GCOUOWIC
tpGoLA iinibjotf1LGt1UJGq COCJGLJf2Jf1U GCtOLI￿cDGXbGUGqiqq pX
OL tjJGWCLG uLGtfILU rnq wouoboptic couJbGiUou tjrnt JGLJJG tG GCOUOW!C GoLbIJA
outhpA JGCt pGLG MG bo2it tPi t IcD-!utu!tX o ru uJqntLA wrA pc ncq i boxX
MG C.U urn iu qqitiornij LOP11tUG CJGCjC tO COIJULW flJ1t MG 1LG Jqcutq)Ju couowrc
LGLjG 0j, tjJG 1LGWOLJ cpcuJG
iGG GCtOL GxcGbf bbGL uq bnjb MQLG !qGutlIJGqGcpipiru couowtc couibpX cct
COHGC cbiti to uou-coflGG iWo 01. C1Jb1i1 tO CflGG LTtJO H0MG/GL1 MG onuq tpit ll O
IDIODE VIMflI11JLA qcbGuqrn OIJ MCtGL /AG LOfII) I1JqfTtLiG OLJ JJG p1 Oj COflGG to uou-
LGflJ12 11G LOpflt tO /AJJICpGAGL 1LG1t1OU CGWG MG cpoOG LPG PJ 2HVI￿E Uq
IJG boiic O tJJG GCOUOWJC GOL1JbpA JLITWGMOLJC [cc KU1UJ1U (jJ)j Ef1UIJGUJJ0LG 0111.
fLu?boUtiou cdnthwGtu Lou ruq tGGf rnq GIGCtLICII 1JJqJTUGLAbLo/tiquicTuornc1J cxuJbJG o
rnq bnjb ll o tpc GGW JIJCGbjrn!fjGcuqiqrtc OL rnouoboptic couJbGtitJou /AItp tGXtJIG
rn1LnnJGut2 UOU-jG1.L0fl UJGtIJ iuq GJGCtL!C UifCpI1JGL? M'IP bGLp1b tG CXCGbtlOU oi bbGL
tGtJJG bbGL iuq bnjbe ftOU 1JU tGGj CJJCUJ1CJ tU1LJbOLttJOU Gdfl!bWGUt b1Gc!1ou
JJJG COGrnCIGIJt OIJ IDIODEV'1 ! !1UIX jLGL tpJu FIIJJtA OL GIJt O pG WUCtGGIJ Gcto12:
OL tJG AffLJOfl ooq MJtJJJIJ 1IJ mqf1tLA JJJG LGf1Jt? LOW 1}JT GYCLC1G 1LG bLcGutGq iu jJpj Q
WittPGOLGt!C1 bGCUCtIOIJ qJG GJ1iC1f O flptitf1tiOU PGtMGGIJ ALIGtJG O J ooq 1 1TJGLGUt
uq llOM TII COGmC!GIJI2 to AfLA Jt tJJG ooq IGAGF JjJT '!1'1 p llbbLobLrnfG ii CoutuaA to O11L



















COGWCJ1J 00 IDIODEJtI ' L{DIUGU!
EflL6/AG 1,U ffiJcflA Ju1Ijc1U G1,1,GC 01, GCOUOUJJC G0LJbJiA 1,01 G!JJf 01, UWGfGGU Umufl1,CU11U
JJJG LGiou1 qn bL0AG wncp WOLG f1bb0LJAG 01, 1C ccouowic Go1sJbpA pAboq.iGr
IJJ1rnIIIT1.
fli01,L2 it M b0ipJG tO itiCJflA iqcutiA rIcp G1,1,GCt2 t4JGft GCOIJOJJJ!C IU1JC1UCG M1 AGLA
ciuf nbbot 1,01 tJJG GCOUOIJJIC GoLbpA WGM0LJC Hi tJJG W1GLIJJtJOLJI UJb1G t0LG0AGLe GAGIJ
01, OECD COflIUL1G MTtjJHJ tPG pAbO jJG tG1flJ 1,UIUJGMOLJC qcAcJobGq f4JG G1LGL M014C 1,00hjq
M04C f)OtJ COJJJbIGUJGUt Uq "P W° 01, D&A ruq iutw (ia) ou rwb1Q
GtGLWIIJ11J bloqnctiou LflCtf1LG 1,01 1 UJbJG 01, LG!0U 01, rbnr j￿Gf11t 1,0W tpi LGJ0UJJ
pi bibc UJAGJJIG2 fJJC GXTGUCG ruq HJJbOWrUCG 01, GCOIJOUJJC GoLbpA G1,1,GCt2 Hi
tcoUcInoU
UJf4G12 1,01 CGLf.1W GCt0L OU LGJOUJ1 jGAGJ
p tpt ITJJb0LtLIf 1,01 ffl1GLHiUiOLIfJ bGCWjiXtIO1J JJGLG thbcre o p tLOU GAIqGLJCG pft i
1LUJ2b0Lft1OU GdcIJbUJGU tPGG G1,1,GC1 91G AGLA 10u jjiponp GCOLJOWJC GoubpA wA uot
bloAiqG 1 Jot 01, IIJ1,0LWffJOU pont bloqnct!ou brtfGLu bflUJJGUJi0LG JU tJJG IiJJb0LtflJt GCf0L 01,
i tuqrq qGAHJtT0U U OtGL M0L opGLAGq JnctmnJou ru iqioAuci.tic qwruiq GGIB to
OIJG tiiqriq qGAJflT0U UJOAGJJJGIJt Hi iqioAicuwc qcumuq OU AGLG W0AG bloqncfiou pA prj
GcOu0uJJC GOubpA COG1,IJC!GUt bOL tPGG GC10L GCOUOUJJC G0LbpA GGW drntc !uJboWluF
LGb0Lt fG -COG1,4C!CUt2 1,01 tG GCf0I2 1,01 MTC MG 0p1rrnGq t1IJtICITJ1A !urucut
MJtp pctr-coG1,TJcicut oujA tpi tHuG MG flG tG qJ crtcq LGfl1t bLGGutGq Hi JjG Q J1JG
QUCG gjrn MG (OIJ1,L0Ut tJJG If1G 01, GCOUOUJIC U1JCUCG MG LGbGfl 001 GXbGLJJGIJtLu.JboLfTuf GCOUOUJIC G01bpX GjJGCf2 HGUCG U IGUCJ fO 1LGU1GU OflL COIJJqGUCG JTJ 0111 G1LGL
1T1CGMIG 1AG2 fl LGfGL C0IJ1JG1JCG 1P1OfTLwcpoqojo i 1101 IUpGLGUIjX j)LGq J1flJf ijuqiu
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